Delta-like ligand 4/DLL4 regulates the capillarization of liver sinusoidal endothelial cell and liver fibrogenesis.
Liver sinusoidal endothelial cells (LSECs) undergo capillarization, or loss of fenestrae, and produce basement membrane during liver fibrotic progression. DLL4, a ligand of the Notch signaling pathway, is predominantly expressed in endothelial cells and maintains liver sinusoidal homeostasis. The aim of this study was to explore the role of DLL4 in LSEC capillarization. The expression levels of DLL4 and the related genes, capillarization markers and basement membrane proteins were assessed by immunohistochemistry, immunofluorescence, RT-PCR and immunoblotting as appropriate. Fenestrae and basement membrane formation were examined by electron microscopy. We found DLL4 was up-regulated in the LSECs of human and CCl4-induced murine fibrotic liver, consistent with LSEC capillarization and liver fibrosis. Primary murine LSECs also underwent capillarization in vitro, with concomitant DLL4 overexpression. Bioinformatics analysis confirmed that DLL4 induced the production of basement membrane proteins in LSECs, which were also increased in the LSECs from 4 and 6-week CCl4-treated mice. DLL4 overexpression also increased the coverage of liver sinusoids by hepatic stellate cells (HSCs) through endothelin-1 (ET-1) synthesis. The hypoxic conditions that was instrumental in driving DLL4 overexpression in the LSECs. Consistent with the above findings, DLL4 silencing in vivo alleviated LSEC capillarization and CCl4-induced liver fibrosis. In conclusion, DLL4 mediates LSEC capillarization and the vicious circle between fibrosis and pathological sinusoidal remodeling.